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*\ ?8 Yk «r ffi « $ ti $ij pi 



(i. E c o R I ( g 



A ) , Hindffi(ilB), BamHI (|C) S^p 
s t I (BD) Tfti, 

B 8 (r A (iZucker(fa/fa)7 y h © & * © fi « T 

ii, Zucker(fa/fa)^ 7 FOU^N o. 4 
a*^^f*lfc4RNA (1 3 u g ) * * * * ft U 

77 hobSSU-feT-^-- c D N A 7° o - 7' T £ / W 
7" X I I © x f ^ a 7* D ; K 3t % £ it - V =r 

>*>b, JB (brain), ^K(heart), JffiUung), fl*M(spl 
een), (kidney), g -ft ( tes t i s ), « A (muscle), flg 

(adipose tissue), fl? M (pancreas), /M» (snail 



20 intestine), 



(liver)£ MVdtZ 



o blfil/t/^-mRNAO 
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SD5„ K 2 B ck.r(f./ fa „, & Zucker Cf a/ f a ) 5 
» (lean 1 i t terna te) N o . 4o B(brain)i 



^ »« » ra f- «a »fl 3 *<, ^: sa 

SD (S P ran g ue-Dawley)5, h 0 ^ S L C ft^; 

ZU C ' 6 r( "^^ ► (*. K iwa Labora 
tory Ani.als Co., Ltd)^ B A L A / c 7 ^ (* 
» B*SLC*** tt) 0» C **^ RNA ^^ 

( 1 ) £ R N A O H 



-a. 



* " N©»tt** % 4. 4 M y T ~ >> v . 

S f — S S • y 
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( 1 4 0.000 * g, 1 0 2 o»n) tK ilU >K £RN 
A^i^U!L/c ( Sambrook, J. , Fr i tsch, E. F. , and Mania 
tis.T. (1989) Molecular Cloning: A Laboratory Manu 
al. 2nd ed. , Cold Spring Harbor Laboratory Press; 
5 Ullrich. A.. Shine. J., Chirgwin. J.. Pictet. R. , 
Tischer. E. . Rutter. f.j., and Goodman. H. M. C 1 977) 

Science H6, 1313-1319) 0 
(2 )R T - P C R *m l^tz ? y ^obia^^-c 

1 0 (i) c D N A O ISS 

(1) T mm U tz # g 7 y FOg^c^RNA^l 
^T, i6ft?^U^7--tf«gie:^ fflv c D N A ^ I 

* * W 1= (i, * -T ( 1 ) TISlfcHNA (1 o * 

15 *>**te9Jfl©EjG«ft(i0A£l:50mM h-j 

X ( P H 8. 3), 50mM KCl, 8mM MgC 
la, 5mM ^f-*Xb^h-;K#dNTP£2 0m 

^ - # U - -> 3 > (Promega Corporation), -7 ^ 7 > (Ma 
20 dison), *>T X u > 5/ >*H(Iiscon), USA. ) * .J 
^ (dT ) » * 50pmo 1 N # 7 t" 7 > • ~ x n 7' 
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5 



v h Cavian myeloblastosis virus 
-reverse transcriptase XL: 5 -f 7 * -f x > x ft C L i f e 
Science inc. . )«] * T 4 2 2 Bf „ 

a > U /Co * > * a ^ - j, a > ^ n«fi»H8t 

*ft"!rff it UT, c D N A ^ H|! 
U /Co 

(ii) cDNAOJII (PCRft) 

(1, , K #2 0 O^MOdNTP 
10 s (f* + .>*> 1,*.;, K ** 7x - h) o. 5aiy 
K © Perfect Hatch® PGR Enhancer [ X h ^ ^ - > . 

* . .>xxAXtt (Stratagene Cloning Sys 
t«.)«K 2.5^, K CD TaKaRa LA Tan DNA *y, 

15 H-*.^^- tl7pnoinm(so 

* 1 ) *'jy7- mj5 cpcr) 



^ /f7 " HT > 2t,h^^7-, si-A 
20 3 ****) &tfS2-A4 (*>**5^_ S2i 
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10 



15 



20 



v - S 1 £ A 4 (i, 7^obSfibt^- 



c D N A <£> 5 ' Xli 3 ' 



BS ) 

t \\\ J 



R»»»ttT*47fi>H, - 3 0 * * - i® 

GCAAATCCAGGTGTACACCTCTG 
AAGAAAG^^*rt$ i(aTl , (5o -ir> X7 »^ v _ 

1 1 3 9 t, l 



S 2li3 0Hi(Ol$ T ^^ 
16 8<7>£ggS. GCATTGTGAGTGACCGAG 
TTAGCAAAGTTAH*^ft T i, 5i T > f- 

1 2 4 2 * * 1 2 1 . 3«*, C T G C T C A T T G C A 
GCAGTACACTGCGTCATA*, 6 «U« ShT 
US. T>f--fe>x^5^v-A4(±, 30«M ST 
*> 0, S«M2716^ 2 6 8 7 »Jt, TTGGG 
TTCATCTGTAGTGGTCATGAGAGAC 

PCRii, GeneAmp® PCR^rUeoO 

C "" +>1; ^- * =»-*U-*. > (Perkin-Elner 
Corp.,)®!) 061CT40»W % 6 5 "C T 4 

t 5 C i C i; f) ft 
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10 



15 



MR 



a <o jg as e jrj 0 



C 1 ) S D 5 «y I s # 3fc 

£ s se jrij 



A © 



"DwBHr^-cDNA© 



t,^ s U P R e C 



T M 



* ^ S it tt 3 £ & J} ) 



20 



C R £ jj£ ^ (S1-A3) iRrtis , 

A ^ CJf ft 1 . 6kb©'PCR£ 

55c^CS2-A4)^.^* SL - r , . . _^ _ 
Cl9 ©HincII» ftft0l|l| ^ D-Hfc( 

^*L* RV -M, MI3 . 20 c,*,.,.^ 
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T, ABI 3 7 3AS|&DNA->-^i>.> > ^.. > ^ 

fc C Sanger, F. , Nicklen, S. , and Coulson, A. R. (19 
77) Proc. Natl. Acad. Sci. USA 74. 5 4 6 3 - 5 4 6 7 ; Ada m 
s, M. D., Fields, C, Venter, J. C. ( 1 994 ) Automat 
ed DNA Sequencing and Analysis, Academic Press, Lo 
ndon ) o 

* * m 3 iz & to t£ *>\ £ n * © t st it m ^tifzm. 

©75y«EH**f e fr^«B»^6, g p 1 3 0 © 

ft T ^ * T r p - S e r-X-Trp-Se r * *■ - 7 
©-o©3t°-^7-y NbffiHr^-cDNAt 

15 i:ff«iT^i:ii<d^,fc (as. tti*T«**). 

£ g K ?lj (S«|f 7 6 3 il^6 8 3 7ti(0«« 
(7;y»#f 2 6 3tti>i 2 7 7tt) SD 

"To m 4 ^ t» # ^ 5 J: 9 C, tf^ -5 K fc ^ T\ i&g 

/Co 

(2) Zucker(fa/fa)^. y ^|© 0 bSfiU-fe7°^- c 
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d n a (d jtg g se jij 

( 1 > iH«CLT, ZuckerCfa/fa)5 , hS * O o b 



10 ^ 



**° K »U Zuc k e r ( fa/fa)5y ^ yolJ>t;/<t 
'^l>t (05). 

* > CS D5 , K Zucker(fa/fa)5 y K Zucker((a/f 
t.r(,./ f .,», K .U«.„ (1/ ,.„, U „ ? (No 



20 
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4 0 



PCT/JP97/01470 



10 



15 



o b 



6 UrT 1 ^ - c DN AO 6 3 9 



£ 6 5 9 



^t^Mi:#«^^tn'i^ AATCA 
CATCTGCTGGTGTGAGHtio PCRli, 

t i C i |; J; I) ^ ^ /. o p 



C R If £ n f z £ jfcfo 

«B»*HpaIIH<liM8p M?fl fl :U T ij u — 

*> U »*ftfcRT-PCR£jsRfc( ft600bp) 

8 0 6 ft # £ fr H p a 1 1 ^ ^ft ft £ ^ T L , ^ ^ ^ 

tfx HpaII«{UMlHT|!i 4 3 0 bSjfn0b 



20 



*S**'H 6 K** 0 Zucker(fa/fa)7 y h&tf Wistar 
(fa/fa) 5 7 h^CRT-PCR^ftiiu^^^ 
K H p a * * Iff* ft * ft*. SD7^^ C 

R T - P C R ZuckerCfa/fa):? y h © W JK ^ N 

o. lttHpaII«fti:jSfttt^ Lfc , <fe©Zucker(f 
a/fa) ? y h SO'Wistar(fa/fa)^ „ hO^^filoR 
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4 I 



T - P CRIMtt, H p a IKHftK J: 9 «»» KlfM . 



5 



10 



ft 



o 



: * 4e,,S - ■> KD8.0 ett©,, ^ 

No. U, £fS Cgenot.pe) « * * Fa /Fa ( * ffi « 
« CSttBK) O^SS**] TJ&5< 2ucker(fa/fa)5 
» ^»»B^M, ist , [(fl/fl)5 . ; h^«* 0it 

fif, *^ n '"'« c **«*«r £■!*»» <****) 



20 (i) 7-<*ftrn-riot 
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5 



A3, S2iHHffIlfcUt«i lnjBl , fc) 

- t^^^^^ ^ ^ * - r * L * 

(Anal.Bioche... 132, 6 - 13 ( 1983); Molecular clon . 

ng: A Laboratory Manual, 2nd ed. . Cold Spring Harb 
or Laboratory Press, 1 . 

(2) »l«8ffl5, ^fi#DNAe? n , 
ti.t.r9„K SD5„K Zucker(fa/fa)5 , hW 
DN Aliens®? , KDjfB*^ 

(Nucleic Acids Res. 3, 2303-2308 ( 1976)). 
»4*lH»A((, ( ) tIe(SIi Hindi! 

'"HUliPniTSiCIH, 0. 7 «T 
#o-*y,|,c t .T.fl. ai/fcau Hybond'»-N^ 

*f.i-*tt«) citit u. Mol . Biol . u _ 503 . 5 1 

20 7 (1975) j . mm ni) vmmttz t a - »> P j dCT 



15 



W097M1217 
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10 



o. = **Kommfi = >m!kmitl t* (s s c : i x 

S S C tt 1 5 0 m M NaCl, 1 5 m M * x > jg ^ 

<sds) T.atrmc, x«,^ iK-Lfc< 

M?@7 C *-*-- »'K*ti iCl E c o R I M 

( SI 7 A ) s B amH , »ft T4 * Ufc|S2 5 k 
bM ' ° k b8 "^ > l> (B7 C>, H indI , 

7 B) , S!fP . , Ij(fl . TSj(t Lfc j 0 R b> g k ^ 



15 fc 



20 



(B, » N ^ ^ 
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was a*, mm. if M) c^t^RNA^i 

«** 1 ( 1 ) I^.TIIL/:, 

*^T»*tifc±RN A s ( 1 3 * g ) ' * 5 0 K * * 
2 . 2 M*;u A 7ilf t K * 6 5 "C T T 1 
0*«*^T*tt*^ * UT 2 . 2 M<D*,UAy,^ t 

* * - •> 9 > « (7 ^-> + *- -r>*-*>> 9 *;i, tta ) 

'^^fo^Ufc, tt ft * (!) c fl _ 

3 'P ) dCTP5>n^^^. ^ H /: o b 

'^^^ 0.1%i 8Ff: . >; ^ Mj()A ( S D S ) 

C;lxSSC{il50mM NaCl, 15mM * 

X >»*H ?6 8-CTTifefrU x ^ 

7 * ;u A (c 11 u tz 0 

Sl ^ i8l: *t, ^ >r r y ^ 4f - .> 3 > ^ ^ , u 

1$. II ft ft ft % /M»Xafff«S*©R N A 

Ktt^54tt*Snfc. a&on, 4$ C ft ft (to 

( @ 8 A ) 0 

3I ^ I,1T ^ S D 5 y K Zucker(fa/fa)7 7 FSC/Z 
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>«CRN A** kfc|c% . 1!st2|s 3 



g» 4 



15 «MtH,.ii» ttKJ: , Ml ,^ (bisi(t 

^»U^SD 7 .yh N Zucker(fa/fa) 
N star (fa/fa) 7 y ^1^© 
PCRfifc* (cDNA) 1 0, ,*^T, 
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10 



9 ^ b 6 5 9»**-cOB3F||jcffiRItt(0* (B7 ^ 1/ ^ f . 
KEflk AATCACATCTGCTGGTGTGAG), 

^^-cDNA0igI|f i 24 2^41 2 1 3 



*TOEJ!li:ffiRItt©*4^utf KE5II, C T G C 

TCATTGCAGCAGTACACTGCATCAT 

N 

A) ^^TPCR^U, #cD'NAO#iet5 
«EM*St5ft6 0 0 b P © #r * iff *g £ ft x 



frfr $fj 



Hp a Ilifk U/;^, 2 %T 



•> h -> >IC«* L/cZucker(fa/fa)5 y h & Wistar(f a 
/fa) 5 <y h ft 3fc <D c D N A (i > 430bp ( RO f 170b 

»istar7, h^CcDNAIi, »)H*nf 6 0 0 bp 

*? it © > K*<a*$ftfc, 



20 



^ f- d (f a /Fa)H ± * » it £ * /- ^ 5 y h © * £ g 

I©4^^ISlt^ft|^, T DNA^ajt5 0 * 
K5y No bSfiHry'^-cDNAOlglSejlJCi-j 
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10 



® ? 7 -f V 



75r,,nj ' ««»*H a p 1 1 -«. j, ft . 0<f LT 

(fa/fa), Si.MMf 0(fa/flK fcLOiSSa 

5 , ^IM 9I fi fl((l/fl)i|tane| . Wj|T 

* 5 C ijijjjtij:, 



a _t © 



15 



20 



'* h *" W B T IB ft 

*»«tt.bieut ? ,. 8a „ t)|Jttii $ 
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: 1 

S2J'JCD^$ : 894 

E*1J : 



Met Thr Cys Gin Lys Phe Tvr Val v al i T 

lyr Val Val Leu Leu fl is Trp Glu Phe Leu 



10 15 



10 

35 40 45 

ao . 

65 7Q 

80 

85 90 

95 

^ U 125 
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He Glu Cys Trp Met Lys Gly Asp Leu Thr Leu Phe He Cys His Met 

130 135 ho 

Glu Pro Leu Leu Lys Asn Pro Phe Lys Asn Tyr Asp Ser Lys Val His 

145 150 155 180 

5 Leu Leu Tyr Asp Leu Pro Glu Val He Asp Asp Leu Pro Leu Pro Pro 

165 170 175 

Leu Lys Asp Ser Phe Gin Thr Val Gin Cys Asn Cys Ser Val Arg Glu 

180 185 190 

Cys Glu Cys His Val Pro Val Pro Arg Ala Lys Val Asn Tyr Ala Leu 
10 195 200 2 05 

Leu Met Tyr Leu Glu He Thr Ser Ala Gly Val Ser Phe Gin Ser Pro 

210 215 220 

Leu Met Ser Leu Gin Pro Met Leu Val Val Lys Pro Asp Pro Pro Leu 
225 235 2 40 

15 Gly Leu Arg Met Glu Val Thr Asp Asp Gly Asn Leu Lys He Ser Trp 

245 250 255 

Asp Ser Gin Thr Lys Ala Pro Phe Pro Leu Gin Tyr Gin Val Lys Tyr 

260 265 270 

Leu Glu Asn Ser Thr He Val Arg Glu Ala Ala Glu He Val Ser Asp 
20 "5 280 285 

Thr Ser Leu Leu Val Asp Ser Val Leu Pro Gly Ser Ser Tyr Glu Val 
290 295 300 
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Cin Val Arg Ser Lys Arg Leu Asp Gly Ser Cly Val Trp Ser Asp Trp 

305 310 3.5 320 

Ser Leu Pro Mo Leu Phe Thr Thr Gin Asp Val «et Tyr Phe Pro Pro 

325 33 ° 335 

5 Lys He Leu Thr Ser Val Gly Ser A 5 „ Ala Ser Phe Cys Cys He Tyr 

340 345 350 

l» Asn Glu Asn Gin Thr He Ser Ser Lys Gl„ lie Val Trp Trp «et 

355 360 365 

Asn Leu Ala Glu Lys He Pro Glu Thr Gin Tyr As„ Thr Val Ser Asp 



10 370 



375 



380 



His lie Ser Lys Val Thr Phe Ser Asn Leu Lys Ala Thr Arg Pro Arg 

385 390 395 400 

Gly Lys Phe Thr Tyr Asp Ala Val Tyr Cys Cys Asn Glu Gin Ala Cys 

405 «« 41S 

15 His His Arg Tyr Ala Glu leu Tyr Val ,ie Asp Val Asn He Asn He 



420 



425 



Ser Cys Glu Thr Asp Gly Tyr Leu Thr Lys Met Thr Cys 



430 



Arg Trp Ser 



435 



440 



445 



Pro Ser Thr He Gin Ser Leu Val Gly Ser Thr Val Gin Leu Arg Tyr 
20 450 455 46 „ 



His Arg Arg Ser Leu Tyr Cys Pro Asp Asn Pro Ser He Arg Pro Thr 



465 



470 



475 



480 
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Ser Glu Leu Lys Asn Cys Val Leu Cln Thr Asp Gly Phe Tyr Glu Cys 

485 49 0 495 

Val Phe Gin Pro He Phe Leu Leu Ser Gly Tyr Thr Met Trp He Arg 
500 505 510 

5 He Asn His Ser Leu Gly Ser Leu Asp Ser Pro Pro Thr Cys Val Leu 
515 520 525 

Pro Asp Ser Val Val Lys Pro Leu Pro Pro Ser Asn Val Lys Ala Glu 

530 535 540 

He Thr He Asn Thr Gly Leu Leu Lys Val Ser Trp Glu Lys Pro Val 

10 545 550 555 560 

Phe Pro Glu Asn Asn Leu Gin Phe Gin He Arg Tyr Gly Leu Asn Gly 

565 570 575 

Lys Glu He Gin Trp Lys Thr His Glu Val Phe Asp Ala Lys Ser Lys 
580 585 5 9 o 

15 Ser Ala Ser Leu Pro Val Ser Asp Leu Cys Ala Val Tyr Val Val Gin 
595 600 605 

Val Arg Cys Arg Arg Leu Asp Gly Leu Gly Tyr Trp Ser Asn Trp Ser 

610 615 620 

Ser Pro Ala Tyr Thr Leu Val Met Asp Val Lys Val Pro Met Arg Gly 
20 625 630 6 35 640 

Pro Glu Phe Trp Arg He Met Asp Gly Asp He Thr Lys Lys Glu Arg 

645 650 655 
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660 R/jr 

665 670 

Ser Val Arg Arg Tyr Val Val Lys His Ar* Thr ai a- , 

y* nis Arg Thr Ala His Asn Gly Thr 

675 680 685 

5 Trp Ser Gin Asp Val Civ A«n n„ xt . , 

' ASn Gln Thr As " leu Thr Phe Leu Trp Ala 

m 

705 71() 

u 715 

720 

5 ™> 735 

7 " ™> 765 

770 775 

" a 780 

Arg lie Pro Ser Asn Val Asn Lys Tyr Tvr 11. n - i . 

y iyr lyr lie fli S Asp Asn Phe He 

785 790 795 

m 800 

820 Oflr 

825 830 
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Lys Gin Gin Asn Asp Ala Gly Leu Tyr Val He Val Pro He He He 

835 840 845 

Ser Ser Cys Val Leu Leu Leu Gly Thr Leu Leu He Ser His Gin Arg 
850 855 860 

5 Met Lys Lys Leu Phe Trp Asp Asp Val Pro Asn Pro Lys Asn Cys Ser 

865 870 875 880 

Trp Ala Gin Gly Leu Asn Phe Gin Lys Arg Ala Asp Thr Leu*** 

885 890 

10 E3flJ« : 2 

@Z?iJ©g£ : 2685 

mom .• -*m 
is nmomm •. dna ( c dna) 
#is^g-rie-^- : cds 

#£t£g : 1..2682 

&mzm%:Ltz*& : s 

20 @e?(J : 

ATGACGTGTC AGAAATTCTA TGTGGTTTTG TTACACTGGG AATTTCTGTA TGTGATAACT 60 
GCACTTAACC TGGCCTATCC AACCTCTCCC TGGAGATTTA AGCTGTTTTG TGCGCCACCG 120 
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AGTACAACTG ATGACTCCTT TCTCTCTCCT GCTCGAGTCC CAAACAATAC TTCGICTTTG 180 
AAGGGGGCTT CTGAAGCACT TGTICAAGCT AAATTTAATT CAACTGGTAT CTACGTTTCT 240 
GAGTTATCCA AAACCATTTT CCACTGTTGC TTTGGGAATG AGCAAGGTCA AAACIGCTCC 300 
GCACTCACAG GCAACACTGA AGCGAAGACG CTGGCTTCAC TGGTGAAGCC TTTAGTTTTC 360 
5 CGCCAACTAG GTGTAAACTC GGACATAGAG TGCTGGAIGA AAGGGGACTT GACATTATTC 420 
ATCTGTCATA TGGAACCATT ACTTAAGAAC CCCTTCAACA ATTATGACTC IAAGGTTCAC 480 
CTTTTATATG AICTGCCTGA AGTTATAGAT GATTIGCCTC TGCCCCCACT GAAAGACAGC 540 
TTTCAGACTG TCCAGTGCAA CTGCAGTGTT CGGGAATGCG AATGTCATGT ACCAGTACCC 600 
AGAGCCAAAG TCAACTACGC TCTTCTGATG TATTTAGAAA ICACATCIGC TGGTGTGAGT 660 
10 TTTCAGTCAC CTCTAAIGIC ACTGCAGCCC ATCCTTGTTG TGAAGCCCGA TCCACCGCTG 720 
GGTTTGCGTA TGGAAGTCAC AGATGATGGI AATTTAAAGA TTTCATGGGA CAGCCAAACA 780 
AAAGCACCAT TTCCACITCA ATATCAGGTG AAATATTTAG AGAATTCTAC AATCGTAAGA 840 
GAGGCTGCTG AAATCGICTC GGATACATCT CIGCTGGIAG ACAGCGTGCT TCCTGGGTCT 900 
TCAIACGAGG TCCAGGTGAG GAGCAAGAGA CTGGATGCCT CAGGAGTCTG GAGTGACTGG 960 
15 AGTTTACCTC AACTCTTTAC CACACAAGAT GTCATGTATT TTCCACCCAA AATTCTGACG 1020 
AGTGTTGGAT CCAATGCTIC CTTTIGCIGC ATCTACAAAA ATGAGAACCA GACTATCTCC ,080 
TCAAAACAAA TAGTTTGGTG GATGAATCTA GCCGAGAAGA TCCCCGAGAC ACAGTACAAC 1,40 
ACTGTCAG7G ACCACA7TAG CAAAGTCACT T7CTCCAACC 7GAAAGCCAC CAGACCTCGA ,200 
GGGAAGTTTA CCTA7GA7GC AGTGTAC7GC TGCAATGAGC AGGCATGCCA TCACCGCTAC ,260 
20 GCTGAAITAT ATGTGA7CGA TGTCAATA7C AATATA7CA7 G7GAAAC7GA CGGGTACTTA ,320 
AC7AAAATGA CTTGCAGATG GTCACCCAGC ACAATCCAA7 CAC7AGTGGG AAGCACTGTG ,380 
CAGTTGAGGT ATCACAGGCG CAGCCTGTAC TGTCCCGATA ATCCATCTAT TCGTCC7ACA ,440 
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TCAGAGCTCA AAAACTGCGT CTTACAGACA GATGGCTTTT ATGAATGTGT TTTCCAGCCA 1500 
ATCTTTCTAT TATCTGGCTA TACAATGTGG ATCAGGATCA ACCATTCTTT AGGTTCACTT 1560 
GACTCTCCAC CAACGTGTGT CCTTCCTGAC TCCGTAGTAA AACCACTACC TCCATCTAAT 1620 
GTAAAAGCAG AGATTACTAT AAACACTGGA TTATTGAAAG TATCTTGGGA AAAGCCAGTC 1680 

5 TTTCCAGAGA ATAACCTTCA GTTCCAGATT CGATATGGCT TAAATGGAAA AGAAATACAA 1740 
TGGAAGACAC ACGAGGTATT CGATGCAAAA TCAAAATCGG CCAGCCTGCC AGTGTCAGAT 1800 
CTCTGTGCGG TCTATGTGGT ACAGGTTCGC TGCCGGCGGT TGGATGGACT AGGGTATTGG 1860 
AGTAATTGGA GCAGTCCAGC CTACACTCTT GTCATGGATG TAAAAGTTCC TATGAGAGGG 1920 
CCTGAATTCT GGAGAATAAT GGATGGGGAT ATTACTAAAA AGGAGAGAAA TGTCACCTTG 1980 

10 CTTTGGAAGC CACTGATGAA AAATGACTCA CTGTGTAGTG TGAGGAGGTA TGTGGTGAAG 2040 
CATCGTACTG CCCACAATGG GACATGGTCA CAAGATGTGG GAAATCAGAC CAATCTCACT 2100 
TTCCTGTGGG CAGAATCAGC ACACACTGTT ACAGTTCTGG CCATCAATTC CATCGGTGCC 2160 
TCCCTTGTGA ATTTTAACCT TACGTTCTCA TGGCCCATGA GTAAAGTGAA TGCTGTGCAG 2220 
TCACTCAGTG CTTATCCCCT GAGCAGCAGC TGCGTCATCC TTTCCTGGAC ACTGTCACCT 2280 

15 AATGATTATA GTCTGTTATA TCTGGTTATT GAATGGAAGA ACCTTAATGA TGATGATGGA 2340 
ATGAAGTGGC TTAGAATCCC TTCGAATGTT AACAAGTATT ATATCCATGA TAATTTTATT 2400 
CCTATCGAGA AATGTCAGTT TAGTCTTTAC CCAGTATTTA TGGAAGGAGT TGGAAAACCA 2460 
AAGATAATTA ATGGTTTCAC CAAAGATGAT ATCGCCAAAC AGCAAAATGA TGCAGGGCTG 2520 
TATGTCATTG TACCGATAAT TATTTCCTCT TGTGTCCTGC TGCTCGGAAC ACTGTTAATT 2580 
20 TCACACCAGA GAATGAAAAA GTTGTTTTGG GACGATGTTC CAAACCCCAA GAATTGTTCC 2640 
TGGGCACAAG GACTTAATTT CCAAAAGAGA GCGGACACTC TTTGA ?rrr 
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SZ?IJ#^ : 3 

: 894 codon 

5 Se^iJ : 

Met Thr Cys Gin Lys Phe Tyr Val Val Leu Leu His Trp Glu Phe Leu 

5 10 15 

Tyr Val He Thr Ala Leu Asn Leu Ala Tyr Pro Thr Ser Pro Trp Arg 

20 25 30 

10 Phe Lys Leu Phe Cys Ala Pro Pro Ser Thr Thr Asp Asp Ser Phe Leu 
35 40 45 

Ser Pro Ala Gly Val Pro Asn Asn Thr Ser Ser Leu Lys Gly Ala Ser 

50 55 60 

Glu Ala Leu Val Glu Ala Lys Phe Asn Ser Thr Gly He Tyr Val Ser 

15 65 70 75 80 

Glu Leu Ser Lys Thr lie Phe His Cys Cys Phe Gly Asn Glu Gin Gly 

85 90 95 

Gin Asn Cys Ser Ala Leu Thr Gly Asn Thr Glu Gly Lys Thr Leu Ala 

100 105 110 

20 Ser Val Val Lys Pro Leu Val Phe Arg Gin Leu Gly Val Asn Trp Asp 
H5 120 125 

He Glu Cys Trp Met Lys Gly Asp Leu Thr Leu Phe He Cys His Met 
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130 135 140 

Glu Pro Leu Leu Lys Asn Pro Phe Lys Asn Tyr Asp Ser Lys Val His 

145 150 155 160 

Leu Leu Tyr Asp Leu Pro Glu Val He Asp Asp Leu Pro Leu Pro Pro 

5 165 HO 175 

Leu Lys Asp Ser Phe Gin Thr Val Gin Cys Asn Cys Ser Val Arg Glu 

180 i 8 5 19Q 

Cys Glu Cys His Val Pro Val Pro Arg Ala Lys Val Asn Tyr Ala Leu 
195 200 205 

10 Leu Met Tyr Leu Glu He Thr Ser Ala Gly Val Ser Phe Gin Ser Pro 
210 215 220 

Leu Met Ser Leu Gin Pro Met Leu Val Val Lys Pro Asp Pro Pro Leu 

225 230 235 240 

Gly Leu Arg Met Glu Val Thr Asp Asp Gly Asn Leu Lys He Ser Trp 

15 245 250 255 

Asp Ser Gin Thr Lys Ala Pro Phe Pro Leu Gin Tyr Pro Val Lys Tyr 

260 265 270 

Leu Glu Asn Ser Thr He Val Arg Glu Ala Ala Glu He Val Ser Asp 
275 280 285 

20 Thr Ser Leu Leu Val Asp Ser Val Leu Pro Gly Ser Ser Tyr Glu Val 
290 295 300 

Gin Val Arg Ser Lys Arg Leu Asp Gly Ser Gly Val Trp Ser Asp Trp 
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305 



310 



15 



315 320 
Ser Leu Pro Gin Leu Phe Thr Thr Gin Asp Val Met Tyr Phe Pro Pro 

325 330 335 

Lys He Leu Thr Ser Val Gly Ser Asn Ala Ser Phe Cys Cys lie Tyr 
5 340 345 350 

Lys Asn Glu Asn Gin Thr He Ser Ser Lys Gin He Val Trp Trp Met 

355 360 365 

Asn Leu Ala Glu Lys He Pro Glu Thr Gin Tyr Asn Thr Val Ser Asp 
370 375 380 

10 His He Ser Lys Val Thr Phe Ser Asn Leu Lys Ala Thr Arg Pro Arg 

385 390 395 400 

Gly Lys Phe Thr Tyr Asp Ala Val Tyr Cys Cys Asn Glu Gin Ala Cys 

405 410 415 

His His Arg Tyr Ala Glu Leu Tyr Val He Asp Val Asn He Asn He 

420 425 430 

Ser Cys Glu Thr Asp Gly Tyr Leu Thr Lys Met Thr Cys Arg Trp Ser 

435 440 445 

Pro Ser Thr lie Gin Ser Leu Val Gly Ser Thr Val Gin Leu Arg Tyr 



450 



455 



20 His Arg Arg Ser Leu Tyr Cys Pro Asp Asn Pro 



460 

Ser He Arg Pro Thr 



465 



470 



475 



480 



Ser Glu Leu Lys Asn Cys Val Leu Gin Thr Asp Gly Phe Tyr Glu Cys 
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485 490 495 

Val Phe Gin Pro He Phe Leu Leu Ser Gly Tyr Thr Met Trp He Arg 

500 505 510 

He Asn His Ser Leu Gly Ser Leu Asp Ser Pro Pro Thr Cys Val Leu 
5 515 520 525 

Pro Asp Ser Val Val Lys Pro Leu Pro Pro Ser Asn Val Lys Ala Glu 

530 535 54 0 

He Thr He Asn Thr Gly Leu Leu Lys Val Ser Trp Glu Lys Pro Val 

* 545 550 555 560 

10 Phe Pro Glu Asn Asn Leu Gin Phe Gin He Arg Tyr Gly Leu Asn Gly 

565 5 7 o 5?5 

Lys Glu He Gin Trp Lys Thr His Glu Val Phe Asp Ala Lys Ser Lys 

580 585 590 

Ser Ala Ser Leu Pro Val Ser Asp Leu Cys Ala Val Tyr Val Val Gin 
15 595 600 6 05 

Val Arg Cys Arg Arg Leu Asp Gly Leu Gly Tyr Trp Ser Asn Trp Ser 

610 615 620 

Ser Pro Ala Tyr Thr Leu Val Met Asp Val Lys Val Pro Met Arg Gly 

625 630 635 640 

20 Pro Glu Phe Trp Arg He Met Asp Gly Asp He Thr Lys Lys Glu Arg 

645 6 5o 655 

Asn Val Thr Leu Leu Trp Lys Pro Leu Met Lys Asn Asp Ser Leu Cys 
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660 665 670 

Ser Val Arg Arg Tyr Val Val Lys His Arg Thr Ala His Asn Gly Thr 

675 680 685 

Trp Ser Gin Asp Val Gly Asn Gin Thr Asn Leu Thr Phe Leu Trp Ala 
5 690 695 700 

Clu Ser Ala His Thr Val Thr Val Leu Ala He Asn Ser lie Gly Ala 

705 710 71 c 

715 720 

Ser Leu Val Asn Phe Asn Leu Thr Phe Ser Trp Pro Met Ser Lys Val 

725 730 735 

10 Asn Ala Val Gin Ser Leu Ser Ala Tyr Pro Leu Ser Ser Ser Cys Val 

740 ™ 750 

He Leu Ser Trp Thr Leu Ser Pro Asn Asp Tyr Ser Leu Leu Tyr Leu 

755 ™ 765 

Val He Glu Trp Lys Asn Leu Asn Asp Asp Asp Gly Met Lys Trp Leu 
15 770 775 780 

Arg He Pro Ser Asn Val Asn Lys Tyr Tyr lie His Asp Asn Phe lie 



785 



790 



795 



800 



Pro He Glu Lys Tyr Gin Phe Ser Leu Tyr Pro Val Phe Met Glu Gly 

805 810 815 

20 Val Gly Lys Pro Lys He He Asn Gly Phe Thr Lys Asp Asp lie Ala 

820 *25 830 

Lys Gin Gin Asn Asp Ala Gly Leu Tyr Val lie Val Pro He lie He 
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Arg 



835 840 845 

Ser Ser Cys Val Leu Leu Leu Gly Thr Leu Leu He Ser His Gin 

850 855 860 

Met Lys Lys Leu Phe Trp Asp Asp Val Pro Asn Pro Lys Asa Cys Ser 

5 865 870 875 880 

Trp Ala Gin Gly Leu Asn Phe Gin Lys Arg Ala Asp Thr Leu*** 

885 890 



10 EJIJ05$ : 2685 

&n<Dm .• mm 

RFlOmm : DNA (cMA) 
15 ££IJ®#f& : 

ftmrntB^- : cds 

. : 1.. 2682 

20 ATGACGTGTC AGAAATTCTA TGTGGTTTTG TTACACTGGG AATTTCTGTA TGTGATAACT 60 

GCACTTAACC TGGCCTATCC AACCTCTCCC TGGAGATTTA AGCTGTTTTG TGCGCCACCG 120 

AGTACAACTG ATGACTCCTT TCTCTCTCCT GCTGGAGTCC CAAACAATAC TTCGTCTTTG 180 
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AAGGGGGCTT CTGAAGCACT TGTTGAAGCT AAATTTAATT CAACTGGTAT CTACGTTTCT 240 
CAGTIATCCA AAACCATTTT CCACTGTPGC TTTGGGAATG AGCAAGGTCA AAACTGCTCC 300 
GCACTCACAG GCAACACTGA AGGGAAGACG CTGGCTTCAG TGGTGAAGCC TTTAGITTTC 360 
CGCCAACTAG GTGTAAACTG GGACAIAGAG IGCTGGATGA AAGGGGACTT GACATIATTC 420 
5 ATCTGTCATA TGGAACCATT ACTTAAGAAC CCCTTCAAGA ATTATGACTC TAAGGTTCAC 480 
CTTTTATATG ATCTGCCTGA AGTTATAGAT GATTTGCCTC TGCCCCCACT GAAAGACAGC 540 
TTTCAGACTG TCCAGTGCAA CTGCAGTGTT CGGGAATGCG AATGTCATGT ACCAGTACCC 500 
AGAGCCAAAG TCAACTACGC TCTTCTGATG TATTTAGAAA TCACATCTGC TGGTGTGAGT 66 „ 
TTTCAGTCAC CTCTAATGTC ACTGCAGCCC ATGCTTGTTG TGAAGCCCGA TCCACCGCTG 720 
.» GGTTTGCGTA TGGAAGTCAC AGATGATGGT AATTTAAAGA TTTCATGGGA CAGCCAAACA 780 
AAAGCACCAT TTCCACTTCA ATATCCGGTG AAATATTTAG AGAATTCTAC AATCGTAAGA 840 
GAGGCTGCTG AAATCGTCTC GGATACATCT CTGCTGGTAG ACAGCGTGCT TCCTGGGTCT 000 
TCATACGAGG TCCAGGTGAG GAGCAAGAGA CTGGATGGCI CAGGAGTCTG GAGTGACTGG 96 0 
AGTTTACCTC AACTCTTTAC CACACAAGAT GTCATGTATT TTCCACCCAA AATTCTGACG ,020 
15 AGTGTTGGAT CCAATGCTTC CTTTTGCTGC ATCTACAAAA ATGAGAACCA GACTATCTCC ,080 
TCAAAACAAA TAGTTTGGTG GATGAATCTA GCCGAGAAGA TCCCCGAGAC ACAGTACAAC „40 
ACTGTGAGTG ACCACATTAG CAAAGTCACT TTCTCCAACC TGAAAGCCAC CAGACCTCGA ,200 
—A CCTATGATGC AGTGTACTGC TGCAATGAGC AGGCATGCCA TCACCGCTAC ,260 
OCTGAATTA: ATGTGATCGA TGTCAATATC AATATATCAT GTGAAACTGA CGGGTACTTA ,320 
*0 ACTAAAATGA CTTGCAGATG GTCACCCAGC ACAATCCAAT CACTAGTGGG AAGCACTGTG ,380 
CAGTTGAGGT ATCACAGGCG CAGCCTGTAC TGTCCCGATA ATCCATCTAT TCGTCCTACA ,440 
TCAGAGCTCA AAAACTGCGT CTTACAGACA GATGGCTTTT ATGAATGTGT TTTCCAGCCA ,500 



1 



WO 97/41217 



PCT/JP97/01470 



ATCTTTCTAT TATCTGGCTA TACAATGTGG ATCAGGATCA ACCATTCTTT AGGTTCACTT ,560 
GACTCTCCAC CAACGTGTGT CCTTCCTGAC TCCGTAGTAA AACCACTACC TCCATCTAAT ,620 
GTAAAAGCAG AGATTACTAT AAACACTGGA TTATTGAAAG TATCTTGGGA AAAGCCAGTC 1680 
TTTCCAGAGA ATAACCTTCA GTTCCAGATT CGATATGGCT TAAATGGAAA AGAAATACAA ,740 
5 TGGAAGACAC ACGAGGTATT CCATGCAAAA TCAAAATCGG CCAGCCTGCC ACTGTCAGAT ,800 
CTCTGTGCGG TCTATGTGGT ACAGGTTCGC TGCCGGCGGT TGGATGGACT AGGGTATTGG ,860 
AGTAATTGGA GCAGTCCAGC CTACACTCTT GTCATGGATG TAAAAGTTCC TATGAGAGGG 1920 
CCTGAATTCT GGAGAATAAT GGATCGGGAT ATTACTAAAA AGGAGAGAAA TGTCACCTTG 1980 
CTTTGCAAGC CACTGATGAA AAATGACTCA CTGTGTAGTG TGAGGAGGTA TGTGGTGAAG 2040 
10 CATCGTACTG CCCACAATGG GACATGGTCA CAAGATGTGG GAAATCAGAC CAATCTCACT 2100 
TTCCTGTGGC CAGAATCAGC ACACACTGTT ACAGTTCTGG CCATCAATTC CATCGGTGCC 2160 
TCCCTTGTGA ATTTTAACCT TACGTTCTCA TGGCCCATGA GTAAAGTGAA TGCTGTGCAG 2220 
TCACTCAGTG CTTATCCCCT GAGCAGCAGC TGCGTCATCC TTTCCTGGAC ACTGTCACCT 2280 
AATGATTATA GTCTGTTATA TCTGGTTATT GAATGGAAGA ACCTTAATGA TGATGATGGA 2340 
15 ATGAAGTGGC TTAGAATCCC TTCGAATGTT AACAAGTATT ATATCCATGA TAATTTTATT 2400 
CCTATCGAGA AATGTCAGTT TAGTCTTTAC CCAGTATTTA TGGAAGGAGT TGGAAAACCA 2460 
AAGATAATTA ATGGTTTCAC CAAAGATGAT ATCGCCAAAC AGCAAAATGA TGCAGGGCTG 2520 
TATGTCATTG TACCGATAAT TATTTCCTCT TGTGTCCTGC TGCTCGGAAC ACTGTTAATT 2580 
TCACACCACA GAATGAAAAA GTTGTTTTGG GACGATGTTC CAAACCCCAA GAATTGTTCC 2640 
20 TGGCCACAAG GACTTAATTT CCAAAAGAGA GCGGACACTC TTTGA 2685 
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